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(54) FUEL CELL GENERATING SYSTEM AND COMPOUND GENERATING PLANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To rapidly enhance 
generating efficiency and operating efficiency, 
operability, etc., of a fuel cell, by effectively utilizing 
unreacted hydrogen discharged from a fuel cell main 
unit. 

SOLUTION: A fuel cell generating system 1 is provided 
with a fuel cell main unit 2 having a fuel electrode 2a and 
an air electrode 2b and a reforming means (120 reformer, 
13: carbon monoxide transformer) producing reformed 
gas by reforming fuel gas 10, in this system, the following 
improving means is adopted: in a combustor 23, 
unreacted reformed gas discharged from the fuel 
electrode 2a, without reaction with air, is burned by air 
21 to generate energy. This energy is utilized, a turbine 
main unit 20 is operated, generation is performed by a 
generator 22. Combustion gas, generated according to 
driving of the turbine main unit 20 to decrease a 
temperature, is fed to the reformer 1 2 through a 
discharge gas line 28, to be utilized as a reforming heat 
source for city gas. 
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PROBLEM TO BE SOLVED: To rapidly enhance generating 
efficiency and operating efficiency, operability, etc., of a fuel cell, by 
effectively utilizing unreacted hydrogen discharged from a fuel cell 
main unit. 

SOLUTION: A fuel cell generating system 1 is provided with a fuel 
cell main unit 2 having a fuel electrode 2a and an air electrode 2b 
and a reforming means (120 reformer, 13: carbon monoxide 
transformer) producing reformed gas by reforming fuel gas 10, in 
this system, the following improving means is adopted: in a 
combustor 23, unreacted reformed gas discharged from the fuel 
electrode 2a, without reaction with air, is burned by air 21 to 
generate energy. This energy is utilized, a turbine main unit 20 is 
operated, generation is performed by a generator 22. Combustion 
gas, generated according to driving of the turbine main unit 20 to 
decrease a temperature, is fed to the reformer 1 2 through a 
discharge gas line 28, to be utilized as a reforming heat source for 
city gas. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It has the body of a fuel cell which has a fuel electrode and an air pole, and a refining means to 
reform fuel gas and to generate reformed gas. In the fuel cell generation-of-electrical-energy system which is 
made to carry out electrochemical reaction of the reformed gas supplied to said fuel electrode, and the air 
supplied to said air pole, and generates electrical energy An energy generation means to burn the unreacted 
reformed gas discharged from said fuel electrode, without reacting with said air, and to generate energy, It is the 
fuel cell generation-of-electrical-energy system characterized by having the heat exchange mold refining 
machine which it has an emission gas supply means to supply the emission gas discharged by said combustion 
to said refining means, and said refining means carries out heat exchange of said fuel gas and said emission gas, 
and reforms the fuel gas concerned. 

[Claim 2] Said heat exchange mold refining machine is the fuel cell generation-of-electrical-energy system 
according to claim 1 which has the reformer tube made to generate a refining operation through said fuel gas, 
and generated said reformer tube with construction material with temperature-proof nature lower than the 
reformer tube of a combustion mold refining machine. 

[Claim 3] It has a refining means to reform the body of a fuel cell and fuel gas which have a fuel electrode and 
an air pole, and to generate reformed gas. The fuel cell generation-of-electrical-energy system which is made to 
carry out electrochemical reaction of the reformed gas supplied to said fuel electrode, and the air supplied to 
said air pole, and generates electrical energy, The gas turbine generator which the unreacted reformed gas 
discharged from said fuel electrode, without reacting with said air is burned, and generates electrical energy 
based on the combustion gas, The combined cycle power generation plant characterized by having an emission 
gas supply means to supply the emission gas discharged by said combustion to said refining means. 
[Claim 4] Said refining means is the combined cycle power generation plant [ equipped with the heat exchange 
mold refining machine which is made to carry out heat exchange of said fuel gas and said emission gas, and 
reforms the fuel gas concerned ] according to claim 3. 

[Claim 5] The combined cycle power generation plant [ equipped with a branching supply means to branch and 
to supply a part of fuel gas supplied to said refining means to said gas turbine generator ] according to claim 4. 
[Claim 6] Said body of a fuel cell is the combined-cycle-power-generation plant [ equipped with a cooling- 
water-flow supply means make absorb the heat which supplied cooling water to said cooling plate, and was 
produced at the time of said electrochemical reaction while having the cooling plate, divides into a steam and 
water the cooling water heated by the heat absorption, and supply the separated water to a cooling plate again, 
and a steam supply means supply said separated steam to said gas turbine generator ] according to claim 5. 
[Claim 7] Said steam supply means is the combined cycle power generation plant [ equipped with the heat 
exchange means which carries out heat exchange of the exhaust gas which was used for the refining operation 
of said refining machine, and was discharged from the refining machine concerned, and said separated steam, 
and a heating steam supply means to supply at least the part of the heating steams heated by heat exchange to 
said gas turbine generator ] according to claim 6. 

[Claim 8] The turbine body with which said gas turbine generator generates the power energy of a generator and 
this generator, The compressor which compresses outside air and generates high pressure gas, and said high 
pressure gas} Burn said unreacted reformed gas, a part of [ said / branched ] fuel gas, and said steam, and high 
voltage combustion gas is generated. It has the combustor which this high voltage combustion gas is supplied 
[ combustor ] to said turbine body, and makes the turbine body concerned drive. The combined cycle power 
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generation plant according to claim 7 set up lower [ while it is constituted so that the emission gas discharged 
by actuation of said turbine body may be supplied to said refining means ] than the compression ratio of the 
compressor by which the usual gas turbine generator has the compression ratio of said compressor. 
[Claim 9] The combined cycle power generation plant according to claim 8 which set up lower than the fuel 
utilization rate of the usual body of a fuel cell the fuel utilization rate showing the ratio of the fuel gas supplied 
to said fuel electrode, and the unreacted reformed gas discharged from said fuel electrode. 
[Claim 10] The exhaust gas discharged from said refining machine, and the high pressure gas sent to said 
combustor from said compressor, It has the unreacted hydrogen gas sent to said combustor from said fuel 
electrode, and the heat exchange means which carries out heat exchange at least of one side of said a part of 
branched fuel gas. The high pressure gas and unreacted reformed gas which were heated by heat exchange and 
claim 7 which sent at least one side of [ some ] the branched fuel gas to said combustor thru/or a combined 
cycle power generation plant given [ of 9 ] in any 1 term. 

[Claim 1 1 ] Claim 7 which sent the emission gas which was equipped with the combustor which bums the 
emission gas discharged by actuation of said turbine body, and burned with this combustor to said refining 
machine thru/or a combined cycle power generation plant given [ of 1 0 ] in any 1 term. 
[Claim 12] Claim 3 which prepared the unreacted reformed gas supply line which supplies said unreacted 
reformed gas to said gas turbine generator from said fuel electrode, and prepared the booster compressor which 
carries out pressure up of the unreacted reformed gas concerned on this line thru/or a combined cycle power 
generation plant given [ of 1 1 ] in any 1 term. 

[Claim 13] Said branching supply means is claim 3 equipped with the branching line which branches and 
connects to said gas turbine generator a part of fuel gas supplied to said refining means, and the booster 
compressor to which it is prepared on this branching line and pressure up of a part of branched fuel gas 
concerned is carried out thru/or a combined cycle power generation plant given [ of 12 ] in any 1 term. 
[Claim 14] It is the combined cycle power generation plant [ equipped with a double wage means to have the 
recuperator which collects heat energy and carries out warm temperature utilization, and for said heating steam 
supply means to supply the requirements in the heating steam heated by said heat exchange to said gas turbine 
generator, and to supply the remaining heating steams to said recuperator ] according to claim 7. 
[Claim 1 5] Said body of a fuel cell is [ claim 3 which is a body of a phosphoric acid fuel cell thru/or ] a 
combined cycle power generation plant any or given in 1 term among 14. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell generation-of-electrical-energy system and 
combined cycle power generation plant which raised generation efficiency, the employment effectiveness of a 
fuel cell, etc. substantially, using effectively the unreacted hydrogen especially outputted from the fuel cell 
generation-of-electrical-energy system with respect to the fuel cell generation-of-electrical-energy system and 
combined cycle power generation plant which carry out electrochemical reaction of the hydrogen obtained from 
fuel gas, and the oxygen obtained from air, and generate direct electrical energy. 
[0002] 

[Description of the Prior Art] A fuel cell generation-of-electrical-energy system is a generation-of-electrical- 
energy system made to generate direct electrical energy according to the electrochemical reaction of hydrogen 
and oxygen, and since generation efficiency high with small capacity is acquired and such a fuel cell 
generation-of-electrical-energy system has an advantage, like there is little effect on the top environment, 
development is briskly furthered now as a new generation-of-electrical-energy system towards the 21st century. 
[0003] By the way, it divides roughly into a fuel cell generation-of-electrical-energy system, and there are a 
pressure type fuel cell generation-of-electrical-energy system to which pressurize fuel gas (natural gas, LPG, 
etc.) and air, and they are made to react, and an ordinary pressure type fuel cell generation-of-electrical-energy 
system to which the fuel gas and air of ordinary pressure are made to react as it. 

[0004] By pressurizing fuel gas by the compressor, as mentioned above, and pressurizing air with a turbo 
compressor further, a pressure type fuel cell generation-of-electrical-energy system makes the electrochemical 
reaction in the body of a fuel cell perform good, and has the advantage of raising generation efficiency. 
[0005] However, since the turbo compressor, the device for the turbo compressor control, etc. were required, 
system-wide enlargement was caused, and the trouble that control of a turbo compressor was still more difficult 
was also produced. 

[0006] On the other hand, an ordinary pressure type fuel cell generation-of-electrical-energy system does not 
make fuel gas and air react in the state of ordinary pressure, and since a simple system configuration can be 
realized without needing devices, such as a turbo compressor, researches and developments towards utilization 
are furthered in recent years. 

[0007] The outline configuration of such an ordinary pressure type fuel cell generation-of-electrical-energy 
system is shown in drawing 1 1 . According to drawing 1 1 , the town gas supplied from each gas company as 
fuel gas can be used for the ordinary pressure type fuel cell generation-of-electrical-energy system 70. That is, 
the town gas supplied to the system is sent to the refining machine 71 , refining is carried out, and, as a result, 
hydrogen gas is generated. The generated hydrogen gas is sent to fuel electrode 72a of the body 72 of a fuel cell 
(only henceforth a fuel cell). On the other hand, air is sent to air pole 72b of a fuel cell 72 through air blasting 
Blois etc. 

[0008] The hydrogen gas sent to fuel electrode 72a serves as a hydrogen ion by the catalysis of fuel electrode 
72a, and the oxygen in the air sent to air pole 72b serves as oxygen ion by the catalysis of air pole 72b. The 
electrical and electric equipment (direct current) generates this hydrogen ion among two poles while carrying 
out [ be / it / under / electrolyte / passing ] electrochemical reaction to oxygen ion by air pole 72b and 
generating water as a result. By carrying out orthogonal transformation of this generated direct-current electrical 
and electric equipment with the inverter unit equipped with the inverter etc. which is not illustrated, the 
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alternating current electrical and electric equipment is generated. 

[0009] Not all the hydrogen gas sent to fuel electrode 72a reacts, but while hydrogen gas of 15% - 20% of 
private contracts of the hydrogen gas supplied to fuel electrode 72a has been unreacted, it is left behind. This 
unreacted hydrogen gas is used for refining of the refining machine 71 mentioned above by being sent to the 
refining machine 71 and burning. 

[0010] Moreover, absorption cooling of the heat produced at the time of the generation of electrical energy in a 
fuel cell 72 is carried out by cooling which cooling plate 72c let pass. The cooling water heated by this 
absorption cooling is sent to a vapor separator 73, and is divided into water and a steam. The separated water is 
returned to cooling plate 72c, the steam again offered and divided into cooling is sent to the recuperator which 
is not illustrated, and heat energy is collected. 
[0011] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional ordinary pressure type fuel 
cell generation-of-electrical-energy system had the advantages, such as simplicity of a system configuration, 
compared with the pressure type fuel cell generation-of-electrical-energy system, but on the other hand it had 
the technical problem that generation efficiency was low compared with a pressure type. For this reason, in 
order that carrying out generation efficiency more than a pressure type, comparable, or it at least might raise the 
practicability and profitability of an ordinary pressure type fuel cell generation-of-electrical-energy system, it 
was desired. 

[0012] It sets it as the object to offer the fuel cell generation-of-electrical-energy system and combined cycle 
power generation plant which made it possible to raise generation efficiency, the operation effectiveness of a 
fuel cell, operability, etc. by leaps and bounds by having made this invention in view of the situation mentioned 
above, and using effectively the unreacted hydrogen discharged from the body of a fuel cell. 
[0013] 

[Means for Solving the Problem] In order to make the above-mentioned object attain, to the combustion 
temperature of the unreacted reformed gas discharged from the fuel electrode outlet of the body of a fuel cell 
being about 1250 degrees C, temperature required for refining of a refining machine is about 800-850 degrees 
C, and this invention person etc. noted that there was a big difference (temperature gap). That is, in the former, 
since the elevated-temperature combustion energy which unreacted reformed gas has with much trouble was 
used only for refining of a sufficiently available refining machine even if lower than the temperature, the energy 
loss for the temperature gap had produced it. 

[0014] Then, this invention person etc. burned the unreacted hydrogen gas which has elevated-temperature 
combustion energy with the gas turbine generator etc., generated electrical energy, and devised the epoch- 
making power generating plant which hardly produces an energy loss by supplying the exhaust gas which has a 
temperature region required for refining produced by combustion to a refining machine. 
[0015] Moreover, it wrote to carry out heat exchange of the exhaust gas and fiiel gas which were sent in the 
refining operation of a refining machine from not the thing based on combustion but a gas turbine generator etc. 
of unreacted reformed gas like before, and perform them, the mechanical design of the refining machine itself 
was made easy, and cost reduction was made possible. 

[0016] namely, in a fuel cell generation-of-electrical-energy system according to claim 1 It has the body of a 
fuel cell which has a fuel electrode and an air pole, and a refining means to reform fuel gas and to generate 
reformed gas. In the fuel cell generation-of~electrical-energy system which is made to carry out electrochemical 
reaction of the reformed gas supplied to said fuel electrode, and the air supplied to said air pole, and generates 
electrical energy An energy generation means to burn the unreacted reformed gas discharged from said fuel 
electrode, without reacting with said air, and to generate energy, It had an emission gas supply means to supply 
the emission gas discharged by said combustion to said refining means, and said refining means is equipped 
with the heat exchange mold refining machine which carries out heat exchange of said fuel gas and said 
emission gas, and reforms the fuel gas concerned. 

[0017] In the fuel cell generation-of-electrical-energy system according to claim 2, said heat exchange mold 
refining machine has the reformer tube made to generate a refining operation through said fuel gas, and is 
generating said reformer tube with construction material with temperature-proof nature lower than the reformer 
tube of a combustion mold refining machine. 

[0018] moreover, in a combined cycle power generation plant according to claim 3 It has a refining means to 
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reform the body of a fuel cell and fuel gas which have a fuel electrode and an air pole, and to generate reformed 
gas. The fuel cell generation-of-electrical-energy system which is made to carry out electrochemical reaction of 
the reformed gas supplied to said fuel electrode, and the air supplied to said air pole, and generates electrical 
energy, The unreacted reformed gas discharged from said fuel electrode, without reacting with said air was 
burned, and it has an emission gas supply means to supply the gas turbine generator which generates electrical 
energy based on the combustion gas, and the emission gas discharged by said combustion to said refining 
means. 

[0019] Said refining means is equipped with the heat exchange mold refining machine which is made to carry 
out heat exchange of said fuel gas and said emission gas, and reforms the fuel gas concerned in the combined 
cycle power generation plant according to claim 4. 

[0020] In the combined cycle power generation plant according to claim 5, it has a branching supply means to 
branch and to supply a part of fuel gas supplied to said refining means to said gas turbine generator. 
[0021] While said body of a fuel cell had the cooling plate in the combined cycle power generation plant 
according to claim 6, the heat which supplied cooling water to said cooling plate, and was produced at the time 
of said electrochemical reaction was made to absorb, the cooling water heated by the heat absorption was 
divided into a steam and water, and it has a cooling-water-flow supply means supply the separated water to a 
cooling plate again, and a steam supply means supply said separated steam to said gas turbine generator. 
[0022] Said steam supply means is equipped with the heat exchange means which carries out heat exchange of 
the exhaust gas which was used for the refining operation of said refining machine, and was discharged from 
the refining machine concerned, and said separated steam, and a heating steam supply means to supply at least 
the part of the heating steams heated by heat exchange to said gas turbine generator, in the combined cycle 
power generation plant according to claim 7. 

[0023] In a combined cycle power generation plant according to claim 8, said gas turbine generator A generator 
and the turbine body which generates the power energy of this generator, The compressor which compresses 
outside air and generates high pressure gas, and said high pressure gas, Burn said unreacted reformed gas, a part 
of [ said / branched ] fuel gas, and said steam, and high voltage combustion gas is generated. It has the 
combustor which this high voltage combustion gas is supplied [ combustor ] to said turbine body, and makes the 
turbine body concerned drive. While it is constituted so that the emission gas discharged by actuation of said 
turbine body may be supplied to said refining means, it has set up lower than the compression ratio of the 
compressor by which the usual gas turbine generator has the compression ratio of said compressor. 
[0024] In the combined cycle power generation plant according to claim 9, the fuel utilization rate showing the 
ratio of the fuel gas supplied to said fuel electrode and the unreacted reformed gas discharged from said fuel 
electrode is set up lower than the fuel utilization rate of the usual body of a fuel cell. 

[0025] The exhaust gas discharged from said refining machine in the combined cycle power generation plant 
according to claim 10, and the high pressure gas sent to said combustor from said compressor, It has the 
unreacted hydrogen gas sent to said combustor from said fuel electrode, and the heat exchange means which 
carries out heat exchange at least of one side of [ some ] said branched fuel gas. He is trying to send either [ at 
least ] the high pressure gas and unreacted reformed gas which were heated by heat exchange, or a part of 
branched fuel gas to said combustor. 

[0026] He has the combustor which burns the emission gas discharged by actuation of said turbine body, and is 
trying to send the emission gas which burned with this combustor to said refining machine in a combined cycle 
power generation plant according to claim 1 1 . 

[0027] In the combined cycle power generation plant according to claim 12, the unreacted reformed gas supply 
line which supplies said unreacted reformed gas to said gas turbine generator from said fuel electrode was 
prepared, and the booster compressor which carries out pressure up of the unconverted gas concerned is 
prepared on this line. 

[0028] Said branching supply means is equipped with the branching line which branches and connects to said 
gas turbine generator a part of fuel gas supplied to said refining means, and the booster compressor to which it 
is prepared on this branching line and pressure up of a part of branched fuel gas concerned is carried out in the 
combined cycle power generation plant according to claim 13. 

[0029] In the combined cycle power generation plant according to claim 14, it had the recuperator which 
collects heat energy and carries out warm temperature utilization, and said heating steam supply means is 
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equipped with a double wage means to supply the requirements in the heating steam heated by said heat 
exchange to said gas turbine generator, and to supply the remaining heating steams to said recuperator. 
[0030] In a combined cycle power generation plant according to claim 1 5, said body of a fuel cell is a body of a 
phosphoric acid fuel cell. 

[0031] According to this invention, the unreacted reformed gas discharged from the fuel electrode is sent to 
energy generation equipment (for example, gas turbine generator), and bums, and energy, such as generation- 
of-electrical-energy energy, is generated by the combustion gas. And the emission gas discharged as a result of 
combustion is sent to a refining machine, and is used for the refining operation based on heat exchange with 
fuel gas. 

[0032] Therefore, since it can make the most of the elevated-temperature combustion energy which unreacted 
hydrogen gas has, the fuel cell generation-of-electrical-energy system and combined cycle power generation 
plant which have the generation efficiency beyond for example, the conventional pressure type fuel cell 
generation-of-electrical-energy system etc. can be offered. 
[0033] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a 
drawing. 

[0034] (The 1st operation gestalt) The ordinary pressure type fuel cell generation-of-electrical-energy structure 
of a system concerning this operation gestalt is shown in drawing 1 . According to drawing 1 , the ordinary 
pressure type fuel cell generation-of-electrical-energy system 1 is equipped with the fuel cell generation-of- 
electrical-energy section 3 which has the body 2 of a fuel cell (body of a phosphoric acid fuel cell) which used 
the phosphoric-acid water solution for the electrolyte, and the gas turbine generator 4 which generates electrical 
energy based on the hydrogen gas discharged from the body 2 of a fuel cell in the unreacted condition, and this 
system is constituted as a combined cycle power generation plant which compounded the fuel cell generation- 
of-electrical-energy section 3 and a gas turbine generator 4. 

[0035] In the generation of electrical energy by the body 2 of a fuel cell of this operation gestalt, the natural gas 
(town gas) which considers as fuel gas, for example, is sent by the gas company of the generation-of-electrical- 
energy system-installation location neighborhood concerned etc. is used. That is, the fuel cell generation-of- 
electrical-energy section 3 is equipped with the carbon monoxide shift coverter 13 which makes concentration 
of the carbon monoxide (CO) contained in the hydrogen gas generated with the ejector 1 1 to which pressure up 
of the fuel gas (town gas) sent through the gas supply line 1 0 from the gas company is carried out, the refining 
machine 12 which reforms the town gas by which pressure up was carried out with this ejector 1 1 , and carries 
out the generation output of the reformed gas (hydrogen gas), and this refining vessel 12 0.5% or less. 
[0036] The hydrogen gas outputted from this carbon monoxide shift coverter 13 is supplied to fuel electrode 2a 
of the body 2 of a fuel cell. On the other hand, air is supplied to air pole 2b of the body 2 of a fuel cell through 
air blasting Blois 14. 

[0037] The body 2 of a fuel cell carries out the laminating of many cells (it is also called a eel) of the laminated 
structure equipped with fuel electrode 2a and air pole 2b which were mentioned above, the electrolyte layer 
which is not illustrated, forms a stack, arranges a majority of this stack, and constitutes the mass cell proper. 
[0038] In each cell of the body 2 of a fuel cell of two or more stack structures, as the conventional example 
described, while the hydrogen ion based on the hydrogen gas generated by fuel electrode 2a and the oxygen ion 
based on the air generated with air pole 2b carry out electrochemical reaction and water is generated, the direct- 
current electrical and electric equipment occurs among two poles. Orthogonal transformation is carried out by 
the inverter unit 15 equipped with the inverter etc., the alternating current electrical and electric equipment is 
generated, and the generated direct-current electrical and electric equipment is sent to each substation etc. 
[0039] Moreover, in the body 2 of a fuel cell of such two or more stack structures, cooling plate 2c is prepared 
for every two or more stacks (they are usually about 4-7 sheets with the whole fuel cell), and absorption cooling 
of the heat produced at the time of a generation of electrical energy of the body 2 of a fuel cell is carried out by 
letting cooling water (this temperature being called cell circulating water temperature) pass to this cooling plate 
2c. The cooling water heated by this absorption cooling is sent to a vapor separator 16, and the water separated 
and divided into water and a steam is returned to cooling plate 2c by the cooling water circulating pump 17. 
[0040] By the way, in the electrochemical reaction mentioned above, in order to prevent the. corrosion of the 
body 2 of a fuel cell etc. and to make the stability of the fuel cell itself increase, a certain amount of hydrogen 
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gas remains, while it has been unreacted. In addition, by the usual body 2 of a fuel cell, the utilization factor U 
of hydrogen gas (ratio of the inlet-port hydrogen capacity of a fuel electrode and the outlet hydrogen capacity of 
a fuel electrode) is set as the value (80 <=U(%) <=85) of the usual phosphoric acid fuel cell generation-of- 
electrical-energy system. 

[0041] And the gas turbine generator 4 of this system is constituted so that the combustion temperature 
discharged from the fuel electrode outlet 1 8 may generate electrical energy based on the hydrogen gas which is 
about 1250 degrees C in this unreacted condition. 

[0042] namely, — a gas turbine — an electric organ — four — one — a ** — a shaft — attaching — having had — a 
turbine — a body — 20 — a compressor (compressor) — 21 — and — a generator — (-- G — ) — 22 — a turbine — a 
body — 20 — actuation — ** — combustion gas — generating — a combustor — 23 — having --****. 
[0043] According to this gas turbine generator 4, a compressor 21 adopts outside air through the air supply line 
24, and compresses it. At this time, the compression ratio C of a compressor 21 is set as the value (3atg 
<=C<=10atg) lower than the usual compression ratio Cn (lOatg <Cn <=30atg) of a gas turbine generator. The 
compressed gas is sent to a combustor 23. 

[0044] On the other hand, the unreacted hydrogen gas discharged from the fuel electrode outlet 1 8 is guided 
through the line 25 for blowdown hydrogen gas, and pressure up is carried out by the booster compressor 26 the 
middle, and it is sent to the combustor 23 of a gas turbine generator 4. A combustor 23 burns unreacted 
hydrogen gas, compressed gas, etc. which were sent, generates high voltage combustion gas, and sends this high 
voltage combustion gas to the turbine body 20. 

[0045] The turbine body 20 is driven based on the sent high voltage combustion gas, power is generated, a 
generator 22 drives with this power, and a generation of electrical energy is performed. 
[0046] For the combustion gas which occurs with actuation of the turbine body 20, as mentioned above, the 
compression ratio C of a compressor 21 is the usual compression ratio Cn. Since it is a low value, it has the 
temperature of about 800-850 degrees C, and has become temperature required for refining of the refining 
machine 12. This combustion gas (emission gas) is sent to the refining machine 12 through the blowdown gas 
line 28. 

[0047] By having two or more reformer tubes 30 of the predetermined length who has a reforming catalyst 
inside, and letting the town gas sent from the ejector 1 1 pass in this reformer tube 30, the refining machine 12 is 
constituted so that it may reform by the catalysis. 

[0048] And the refining machine 12 of this operation gestalt is performing it by carrying out heat exchange of 
the emission gas supplied to the refining machine 12 interior from the gas turbine generator 4, and the town gas 
which flows a reformer tube 30 rather than performs the temperature rise of the town gas in the reformer tube 
30 required for generating of the refining operation mentioned above by combustion of unreacted hydrogen gas 
like before. 

[0049] The emission gas used for refining in the refining machine 12 is sent to a heat exchanger 31 . On the 
other hand, the steam separated by the vapor separator 16 is sent to the heat exchanger 31 through the steam 
supply line 32, and heat exchange is performed between the steams concerned and emission gas. 
[0050] As shown in drawing 1 , the hot steam which collected heat energy from emission gas by heat exchange 
is sent to the combustor 23 of a gas turbine generator 4 through the steam supply line 33, and is used as assistant 
** energy in the combustor 23 of the gas turbine generator 4 concerned. 

[0051] Moreover, in this configuration, as shown in drawing 1 , the branching line 35 which branches from the 
gas supply line 10 and connects the gas supply line 10 and the combustor 23 of a gas turbine generator 4 
concerned is formed, a booster compressor 36 is installed on this branching line 35, and it is constituted so that 
some supplied fuels (town gas) may be sent to the combustor 23 of a gas turbine generator 4. 
[0052] That is, the part of the town gas supplied through the gas supply line 1 0 branches through the branching 
line 35, pressure up of it is carried out through a booster compressor 36, it is supplied to the combustor 23 of a 
gas turbine generator 4, and is used for the assistant ** energy in the combustor 23 of the gas turbine generator 
4 concerned. 

[0053] Next, an operation of the ordinary pressure type fuel cell generation-of-electrical-energy system of this 
configuration is explained. 

[0054] According to this configuration, among the town gas supplied through the gas supply line 10, refining of 
the specified quantity is sent and carried out to the refining machine 12, and it is sent to fuel electrode 2a of the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2005 



JP,10-012255,A [DETAILED DESCRIPTION] 



Page 6 of 12 



body 2 of a fuel cell as hydrogen gas through a carbon monoxide shift coverter 13. Moreover, the remaining 
town gas is sent to a gas turbine generator 4 through the branching line 35 and a booster compressor 36. 
[0055] In the body 2 of a fuel cell, the direct-current electrical and electric equipment is generated by the 
electrochemical reaction of the hydrogen gas sent to fuel electrode 2a, and the air sent to air pole 2b through 
Blois 14, and it is outputted as alternating current electrical and electric equipment through an inverter unit 15. 
[0056] Since the unreacted hydrogen discharged from fuel electrode 2a of the body 2 of a fuel cell at this time 
has about 1250-degree C elevated-temperature heat energy by combustion, it generated electricity by having 
driven the gas turbine generator 4, mainly using the elevated-temperature field of this heat energy, and uses the 
remaining temperature fields (about 800 degrees C - 850 degrees C) for refining of the refining machine 12. 
[0057] Namely, the unreacted hydrogen gas sent from the fuel electrode outlet 18 in the gas turbine generator 4, 
The compressed gas sent from the compressor 21, the town gas sent through the branching line 35 as assistant 
** energy, And the steam of the quality of high sent through a heat exchanger 31 and the steam supply lines 32 
and 33 from the vapor separator 16 as assistant ** energy burns with a combustor 23, and the power energy for 
turbine body 20 actuation is generated. The turbine body 20 drives based on this power energy, and a generation 
of electrical energy is performed by the generator (G). 

[0058] And the combustion gas which occurred with actuation of the turbine body 20 is discharged by the 
refining machine 12 through the blowdown gas line 28. Since emission gas has heat energy with a sufficient 
temperature [ for a refining operation of the refining machine 12 ] of about 800-850 degrees C at this time, heat 
exchange is carried out between the town gas sent to the refining machine 12 concerned. Consequently, refining 
of the town gas is carried out. 

[0059] Heat exchange of the emission gas used for refining is carried out to the steam mentioned above through 
the heat exchanger 3 1 , and after heat energy is collected further, it is exhausted. 

[0060] Here, the energy balance of the fuel cell generation-of-electrical-energy system 1 of this configuration at 
the time of making the total amount (energy) of town gas into 100% is shown in drawing 2 . 
[0061] According to drawing 2 , 65% in town gas (100%) is supplied to the fuel cell generation-of-electrical- 
energy section 3 (in drawing 2 , it is written as FC), and 35% is supplied to the steam turbine generator 4 (in 
drawing 2 , it is written as T/G). Based on this town gas (65%), 28.9% of electrical energy is obtained at the 
direct-current edge (DC edge) of the fuel cell generation-of-electrical-energy section 3, and 27.9% of electrical 
energy is hereafter obtained 28.0% by the sending end output (sending end AC) of the fuel cell generation-of- 
electrical-energy section 3 by the generating end ac output (beginning AC) of the fuel cell generation-of- 
electrical-energy section 3. In addition, INV loss is loss in the inverter (INV) of an inverter unit 15, and 
auxiliary machinery loss is loss of the auxiliary machinery part which is not illustrated. 

[0062] On the other hand, from the fuel electrode outlet 18, 18.9% is outputted as unreacted hydrogen gas (fuel 
electrode off-gas) among the energy (100%) of town gas, and this unreacted hydrogen gas is sent to the gas 
turbine generator 4 (refer to (1) in drawing), and 32.3% of the whole steam is sent to the gas turbine generator 4 
from the vapor separator 16 (refer to (2) in drawing). 

[0063] And in a gas turbine generator 4, a generation of electrical energy is performed based on 35% of town 
gas mentioned above, 18.9% of fuel electrode off-gas, and 32.3% of steam, and 19.0% of electrical energy is 
obtained by the steam turbine generator generating end (T/G beginning) at 20.4% of electrical energy, and the 
steam turbine generator sending end (T/G sending end). In addition, air Comp power is the power energy of the 
compressor 21 of a gas turbine generator 4. 

[0064] Moreover, the exhaust gas (T/G exhaust gas) of 15.5% of gas turbine generator 4 is sent to the refining 
machine 12 of the fuel cell generation-of-electrical -energy section 3 (refer to (3) in drawing). 
[0065] While raising the generation efficiency of a gas turbine generator 4 to the maximum from the fuel 
electrode outlet 18 using the energy which the steam sent from the energy and the vapor separator 16 which the 
discharged unreacted hydrogen gas (fuel electrode off-gas) has has according to drawing 2 , it turns out that the 
generation efficiency of the fuel cell generation-of-electrical-energy section 3 is raised to the maximum using 
the energy which the emission gas sent from the gas turbine generator 4 has. 

[0066] That is, with this operation gestalt, since the elevated-temperature heat energy whose combustion 
temperature which the unreacted hydrogen discharged from fuel electrode 2a has is about 1250 degrees C is 
used very efficiently with a generation of electrical energy, refining, and heat exchange, the whole generation 
efficiency can be raised by leaps and bounds. 
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[0067] While the value of parameters, such as a cell circulating water temperature set as drawing 3 here in the 
fuel cell generation-of-electrical-energy system 1 of this configuration and combustor 23 outlet exhaust gas 
temperature, is shown, the gross thermal efficiency acquired by the system which has the parameter value, net 
thermal efficiency, etc. are shown. In addition, as for the inside A of drawing 3 , in the configuration of drawing 
1 , the fuel cell generation-of-electrical-energy system and B based on the configuration of drawing 1 make the 
number of sheets of cooling plate 2c in the body 2 of a fuel cell increase, and make a cell circulating water 
temperature high (eel temperature is not changed), and the system which raised the generating steam pressure in 
a vapor separator 16, and C show the system which raised each parameter value in the configuration of drawing 
1 to the maximum extent, respectively. In addition, S/C in drawing 3 is the mole ratio of the steam pair carbon 
in an ejector 1 1 . 

[0068] According to drawing 3 , in the system of A, it turns out that about 46.7% of net thermal efficiency and 
about 48.4% of gross thermal efficiency are acquired, and about 47.4% of net thermal efficiency and about 
49.3% of gross thermal efficiency are acquired in the system of B. Moreover, in the system of C, it turns out 
that about 47.8% of net thermal efficiency and about 49.5% of gross thermal efficiency are acquired. 
[0069] Then, the result of having compared with the conventional-type pressure type fiiel cell generation-of- 
electrical-energy system and the conventional-type ordinary pressure type fuel cell generation-of-electrical- 
energy system the generation efficiency acquired by the fuel cell generation-of-electrical-energy system A of 
the inside shown in drawing 3 and the fuel cell generation-of-electrical-energy system B is shown in drawing 4 . 
In addition, as a conventional-type pressure type fuel cell generation-of-electrical-energy system and a 
conventional -type ordinary pressure type fuel cell generation-of-electrical-energy system, (1) cogeneration 
system (type which uses for chilled water manufacture the steam generated by the vapor separator), and (2) 
efficient system (type which carries out power recovery with a steam turbine from the steam generated by the 
vapor separator) are mentioned, and (2) must cool a turbine outlet steam and it needs a lot of cooling water. 
[0070] According to drawing 4 , it turns out that the generation efficiency of the fuel cell generation-of- 
electrical-energy system (ordinary pressure type combined cycle power generation plant) of this configuration is 
improving more nearly substantially than the generation efficiency of the conventional cogeneration system, 
and it is improving more nearly substantially than the generation efficiency of the efficient system by which 
power is collected from a steam and high generation-of-electrical-energy increase in efficiency is present in 
drawing further. 

[0071] As explained in full detail above, according to the ordinary pressure type fuel cell generation-of- 
electrical-energy system of this operation gestalt, 48 - 49% of generation efficiency substantially beyond a 
conventional-type pressure type fiiel cell generation-of-electrical-energy system or a conventional-type ordinary 
pressure type fiiel cell generation-of-electrical-energy system can be acquired. And this generation efficiency is 
equal to the newest efficient thermal power station (about 49% of generation efficiency), and can raise the 
engine performance and practicability of an ordinary pressure type fuel cell generation-of-electrical-energy 
system by leaps and bounds. 

[0072] Since especially the ordinary pressure type fuel cell generation-of-electrical-energy system of this 
configuration is applied to the ordinary pressure type phosphoric acid fuel cell with which current 
dependability, the generation-of-electrical-energy engine performance, etc. are being verified, it is what has 
dramatically high implementability. 

[0073] Moreover, according to the fuel cell generation-of-electrical-energy system of this configuration, the gas 
turbine generator is used and the cost (about about 200,000 - 300,000 yen/(kW)) and the installation tooth space 
(about 0.05m2 / kW extent) per kW of this gas turbine generator are lower than cost and an installation tooth 
space per kW of a fuel cell. Therefore, this system incorporating a gas turbine generator can reduce cost and an 
installation tooth space rather than a phosphoric acid fuel cell generation-of-electrical-energy system simple 
substance (target cost: about 100,000 yen [ // kW ] and installation tooth-space:0.07-0.15m2 / kW extent). 
[0074] Furthermore, according to the fuel cell generation-of-electrical-energy system of this configuration, 
compared with the conventional ordinary pressure type phosphoric acid fuel cell generation-of-electrical-energy 
system, an operating characteristic improves by the following reason. That is, in the conventional ordinary 
pressure type phosphoric acid fuel cell generation-of-electrical-energy system, with the ejector, although 
conveyed, pains were taken over the pressure allocation design by the fuel processor, and fuel gas (natural gas, 
town gas, etc.) was in it, in order to realize proper flow rate allocation within the body of a fuel cell (stack), 
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pressure up / since there are not sufficient allowances for the pressure-up force. 

[0075] For example, in the conventional ordinary pressure type phosphoric acid fuel cell generation-of- 
electrical-energy system, the output pressure of an ejector was "O.Ox Atmospheric-pressure extent", and since it 
is atmospheric pressure, unless the pressure loss produced through system components, such as a body of a fuel 
cell in the meantime and a heat exchanger, is less than the differential pressure of the above-mentioned 
atmospheric pressure and output pressure, in order not to employ the pressure of exhaust gas as a system, it had 
to pay great attention to management of an ejector. 

[0076] however, since the booster compressor was installed on the line for blowdown hydrogen gas which 
connects a fuel electrode outlet and the combustor of a gas turbine generator, or the branching line according to 
the fuel cell generation-of-electrical-energy system of this configuration, even if the pressure-up capacity of an 
ejector falls somewhat, it will be compensated with the suction force of a booster compressor, and operability 
can be boiled markedly and can be raised. 

[0077] And according to the fuel cell generation-of-electrical-energy system of this configuration, compared 
with the conventional phosphoric acid fuel cell generation-of-electrical-energy system, operation stability 
improves by the following reason. 

[0078] That is, according to the conventional phosphoric acid fuel cell generation-of-electrical-energy system, 
the unreacted hydrogen gas discharged from the body of a fuel cell for the improvement in generation efficiency 
is controlled by the minimal dose required for combustion with a refining vessel. That is, in the conventional 
phosphoric acid fuel cell generation-of-electrical-energy system, the fuel utilization rate U is set as "80 <=U(%) 
<=85" extent, and the hydrogen gas near the outlet of a fuel cell body is operated in the quite thin condition. 
However, if generation efficiency is maintainable, to improve the stability of the body of a fuel cell is desired 
by decreasing a fuel utilization rate U (for example, "U = about 70%"), and making the concentration of 
hydrogen gas increase. 

[0079] According to this point and the fuel cell generation-of-electrical-energy system of this configuration, 
even if it decreases a fuel utilization rate U (for example, "U = about 70%"), it becomes possible to make the 
body of a fuel cell operate stably, with synthetic generation efficiency maintained by [ which correspond the 
fuel gas sent to a gas turbine generator through a branching line to that percentage reduction ] carrying out part 
reduction and making the amount of supply to the body of a fuel cell of fuel gas increase. 
[0080] Moreover, according to this configuration, since some of steams and fuels were constituted possible 
[ supply ] in the steam turbine generator, the heating value of the emission gas sent to a refining machine can be 
increased. Therefore, since the heating value of emission gas increases with combustion of a steam or fuel gas 
when not fulfilling the heating value which needs for the heat exchange operation in a refining machine the 
heating value of the emission gas sent to a refining machine from a steam turbine generator, a good refining 
operation is maintainable. In addition, the supply to some steam turbine generators of a steam and a fuel is also 
omissible, if electrical energy occurs efficiently based on unreacted hydrogen gas and the emission gas of a 
required heating value is sent to a refining machine. 

[0081] Furthermore, according to the fuel cell generation-of-electrical-energy system of this configuration, 
since the upper limit is restrained from the thermal resistance of a turbine blade, turbine inlet temperature set the 
compression ratio C as (3atg <=C<=10atg), and has set the temperature of the gas turbine outlet gas supplied to 
a refining machine as about 800-850 degrees C required for refining. That is, it becomes possible to set the 
compression ratio of the compressor of a gas turbine generator as a value lower than the usual compression ratio 
Cn (lOatg <Cn <=30atg). Generally, in the gas turbine, it is indispensable to raise turbine inlet temperature as 
much as possible, and to lower turbine outlet temperature as much as possible because of that improvement in 
effectiveness, and for this reason, if it is an efficient gas turbine, it has the compressor of a a certain forge-fire 
high compression ratio. And in order to have designed and manufactured the gas turbine generator equipped 
with the compressor which has such a high compression ratio, advanced engineering and a manufacturing 
technology are required and had become the part quantity cost. 

[0082] However, according to the gas turbine generator of this configuration, it is unnecessary, and the gas 
turbine generator which has the compressor set as the compression ratio C lower than the usual compression 
ratio (3atg <=C<=10atg) is designed, and the efficient gas turbine generator mentioned above should just 
manufacture it. Therefore, the design of the compressor itself and a gas turbine generator and a fabrication 
become easy, and design / fabrication cost decreases. 
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[0083] And since the steam separated by the vapor separator is used as assistant ** energy of a gas turbine 
generator according to the fuel cell generation-of-electrical-energy system of this configuration, electric heat 
double wage (cogeneration) facilities like before can be reduced, and system-wide costs and installation tooth 
spaces can be reduced. Moreover, in the case where an electric heat double wage is not performed, since it 
becomes unnecessary to put side by side the fuel cell generation-of-electrical-energy system concerned near the 
heat need point, the selection range of a system installation point is expandable. 

[0084] On the other hand, since the heat exchange mold refining machine to which heat exchange of the 
emission gas and fuel gas (town gas) which were discharged from the steam turbine generator is carried out, and 
refining of the fuel gas is carried out is used according to this configuration, compared with the case where the 
conventional combustion mold refining machine is used, it has the following advantages. 
[0085] That is, with the heat exchange mold refining vessel of this configuration, since it is not necessary to 
prepare the conventional combustion section which was required of the combustion mold refining machine, 
combustion space, etc., compared with the conventional combustion mold refining machine, the magnitude can 
be dramatically used as a compact. 

[0086] Especially, with the refining vessel of this configuration, it is reforming according to a heat transfer 
operation of the sent emission gas, and since a certain forge-fire effectiveness will become good if such a heat 
transfer operation has the compact magnitude of the whole refining machine, both improvement in 
miniaturization and the heat transfer engine performance is realizable. 

[0087] Moreover, with the conventional combustion mold refining vessel, since it is reforming using the 
combustion gas by combustion of unreacted hydrogen gas, the combustion gas becomes an elevated 
temperature (for example, about 1300 degrees C) dramatically. Therefore, in the conventional combustion mold 
refining machine, piping of the high high-class construction material of temperature-proof nature had to be used 
as a reformer tube. 

[0088] However, since it is reforming according to the heat exchange operation between the emission gas of 
fixed temperature (for example, about 850 degrees C) required for refining, and town gas (and catalyst), it is not 
necessary to use piping of the high high-class construction material of temperature-proof nature, and excels in 
the heat exchange mold refining machine of this configuration dramatically in the field of cost. Moreover, since 
hot combustion gas is not used, endurance also improves compared with the former. 

[0089] Furthermore, with the conventional combustion mold refining vessel, although the refining operation 
was generated by the radiant heat transfer based on combustion gas, at the radiant heat transfer by such 
combustion gas, the temperature of each reformer tube became an ununiformity and there was a possibility that 
the conversion ratio (methane conversion ratio) of a fuel might get worse. However, according to the heat 
exchange mold refining machine of this configuration, since it is reforming with the heat transfer of emission 
gas, the temperature of each reformer tube can be raised to homogeneity. For this reason, it becomes easy to set 
up the conversion ratio (methane conversion ratio) of a fuel highly. 

[0090] And with the conventional combustion mold refining vessel, since the temperature distribution in the 
reformer tube based on combustion gas become an ununiformity dramatically as mentioned above, a part of 
combustion gas becomes an elevated temperature dramatically. Therefore, the heat insulation cap (ceramic cap) 
is provided in the part which the hot combustion gas in the reformer tube concerned contacts so that a direct 
reformer tube may contact such hot combustion gas and a pain [ catalyst / in a reformer tube / gas or the 
catalyst ] may not be felt for it. However, with the heat exchange mold refining vessel of this configuration, 
since it is not necessary to prepare the heat insulation cap which such very hot combustion gas did not generate 
and was mentioned above since it was reforming according to a heat exchange operation, components cost can 
be decreased. 

[0091] In addition, with this operation gestalt, although the hot steam which collected heat energy from 
emission gas by heat exchange was used as assistant ** energy of a gas turbine generator 4 by heat exchange 
equipment 3 1 , some steams can also be used for an electric heat double wage (cogeneration), without supplying 
no steams separated by the vapor separator 16 to a gas turbine generator 4. That is, according to this ordinary 
pressure type fuel cell generation-of-electrical-energy system 40, as shown in drawing 5 , a bulb 41 can be 
formed on the steam supply line 32 which connects a heat exchanger 31 and the combustor 23 of a gas turbine 
generator 4, and one side can also constitute the steam separated by the vapor separator 16 to a combustor 23 
through a bulb 41 so that another side may supply recuperator 42. Thus, if constituted, the sent steam will be 
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recovered by recuperator 42 as heat energy, and will be used for various kinds of heat utilization devices, such 
as warm water for heating. 

[0092] That is, according to this configuration, the steam of the quality of high separated by the vapor separator 
16 can be used also for a heat double wage, and moreover, it can realize, without a generation of electrical 
energy and the combination function of a heat double wage changing a system configuration (only adding a 
bulb 41). Moreover, it is also possible by controlling drawing of a bulb 41 to change continuously the water 
vapor content sent to recuperator 42. 

[0093] Then, the modification of the fuel cell generation-of-electrical-energy system shown in drawing 1 is 
shown in drawing 6 . According to this fuel cell generation-of-electrical-energy system 50, as shown in drawing 
6 , the heat exchanger 51 to which heat exchange of the compressed gas sent to the combustor 23 by the 
compressor 21 of a gas turbine generator 4 and the emission gas sent to the heat exchanger 31 from the refining 
machine 12 is carried out is provided. In addition, since other configurations are the configurations and 
abbreviation EQCs of drawing 1 , the explanation is omitted. 

[0094] Thus, if constituted, since the compressed gas sent to a combustor 23 is heated through a heat exchanger 
5 1 , the energy of the high voltage combustion gas generated with a combustor 23 by the heat energy which the 
heating compressed gas has will increase. Therefore, the power energy of the turbine body 20 can increase and 
the generation efficiency of a gas turbine generator 4 and the whole system can be raised. 

[0095] Furthermore, the modification of the fuel cell generation-of-electrical-energy system shown in drawing 1 
is shown in drawing 7 and drawing 8 . According to the fuel cell generation-of-electrical-energy system 53 
shown in drawing 7 , the heat exchanger 54 to which heat exchange of the town gas sent to the combustor 23 of 
a gas turbine generator 4 through the branching line 35 and the emission gas sent to the heat exchanger 31 from 
the refining machine 12 is carried out is formed. Moreover, as a similar modification, according to the fuel cell 
generation-of-electrical-energy system 55 shown in drawing 8 , it was discharged from the fuel electrode outlet 
1 8, and the heat exchanger 56 to which heat exchange of the unreacted hydrogen gas sent to the combustor 23 
of a gas turbine generator 4 through the line 25 for blowdown hydrogen gas and the emission gas sent to the 
heat exchanger 31 from the refining machine 12 is carried out is formed. In addition, since other configurations 
are the configurations and abbreviation EQCs of drawing 1 , the explanation is omitted. 

[0096] Thus, if constituted, since the town gas or unreacted hydrogen gas sent to a combustor 23 will be heated 
through a heat exchanger 54 or 56, the energy of the high voltage combustion gas generated with a combustor 
23 by the heat energy which the heating town gas or heating unreacted hydrogen gas has increases. Therefore, 
the power energy of the turbine body 20 can increase and the generation efficiency of a gas turbine generator 4 
and the whole system can be raised. 

[0097] The modification of the fuel cell generation-of-electrical-energy system shown in drawing 1 is shown in 
drawing 9 further again. According to the fuel cell generation-of-electrical-energy system 60 shown in drawing 
9 , the combustor 61 which bums and sends the emission gas which was discharged from the turbine body 20 
and guided through the blowdown gas line 28 to the refining machine 12 in the middle of the blowdown gas 
line 28 is formed. The combustion energy of this combustor 61 may supply the reformed gas (hydrogen gas) by 
which refining was carried out with the refining vessel 12 through the reformed gas supply line 62, as shown in 
drawing 9 , and it may supply direct fuel gas (town gas). In addition, since other configurations are the 
configurations and abbreviation EQCs of drawing 1 , the explanation is omitted. 

[0098] The temperature of the emission gas with which the configuration of this drawing 9 was discharged from 
the turbine body 20 is applied when not fulfilling temperature (about 800 degrees C - 850 degrees C) required 
for a refining operation of the refining machine 12. That is, even if it is the case where the temperature of the 
emission gas discharged from the turbine body 20 does not fulfill about 800 degrees. C - the above-mentioned 
850 degrees C according to this configuration, that emission gas burns through a combustor 61 once, and since 
it is sent to the refining machine 1 2 after carrying out a temperature rise to the temperature exceeding about 800 
degrees C - above-mentioned 850 degrees C or the above-mentioned range of those, a good refining operation is 
acquired. 

[0099] In addition, it combines mutually and naturally each configuration of drawing 5 - drawing 9 mentioned 
above can also be realized. 

[0100] Moreover, according to this operation gestalt, after carrying out heat exchange of the steam separated by 
the vapor separator to the exhaust gas of a refining machine, the gas turbine generator was supplied, but this 
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invention is not limited to this and can also supply a steam to a direct gas turbine generator. 
[0101] Furthermore, in the fuel cell generation-of-electrical-energy system of this configuration, other energy 
generation equipments, such as heat energy, can also be used, using not a power generating plant like a gas 
turbine generator but the unreacted hydrogen gas. 

[0102] That is, the ordinary pressure type fuel cell generation-of-electrical-energy system 65 shown in drawing 
10 has formed energy generation equipment 66 instead of the gas turbine generator 4. In addition, since other 
configurations are the configurations and abbreviation EQCs of drawing 1 , the explanation is omitted. 
[0103] This energy generation equipment 66 burns the steam supplied through the unreacted hydrogen gas and 
steam supply line 33 mentioned above, the town gas sent through a branching line, for example, generates 
power energy, and generates energy, such as electrical energy, from this power energy. And it is constituted so 
that the exhaust gas (800 degrees C - 850 degrees C) obtained as a result of the combustion may be sent to the 
refining machine 12. Thus, although it will decrease since system- wide generation efficiency serves as only a 
body of a fuel cell if constituted, on the other hand, other energy can be generated and the energy can be used 
effectively. Moreover, since a heat exchange mold refining machine can be used, various advantages by using a 
heat exchange mold refining machine mentioned above are enjoyable. 

[0104] In addition, although the refining machine was used as the heat exchange mold refining machine with 
this operation gestalt, naturally it is also possible to use the conventional combustion mold refining machine. 
[0105] Moreover, although this operation gestalt explained the case where this invention was applied to an 
ordinary pressure type phosphoric acid fuel cell generation-of-electrical-energy system, this invention is not 
limited to this and can be applied also about various kinds of fuel cell generation-of-electrical-energy systems, 
such as an ordinary pressure type fused carbonate fuel cell generation-of-electrical-energy system and an 
ordinary pressure type solid oxide fuel cell generation-of-electrical-energy system. 
[0106] 

[Effect of the Invention] Since the elevated-temperature combustion energy which the unreacted reformed gas 
discharged from the body of a fuel cell has can be used for electrical energy, a refining operation, etc. the 
maximum and efficiently according to the fuel cell generation-of-electrical-energy system and combined cycle 
power generation plant of this invention as stated above, the generation efficiency substantially beyond a 
conventional-type pressure type fuel cell generation-of-electrical-energy system or a conventional-type ordinary 
pressure type fiiel cell generation-of-electrical-energy system can be acquired. Consequently, the engine 
performance and practicability of a fuel cell generation-of-electrical-energy system can be raised by leaps and 
bounds. 

[0107] Moreover, since the fuel cell generation-of-electrical-energy system and combined cycle power 
generation plant of this invention can be applied to an ordinary pressure type phosphoric acid fuel cell, 
implementability serves as a very high system. 

[0108] Furthermore, according to the combined cycle power generation plant using the gas turbine generator of 
this invention, since cost and an installation tooth space can be reduced, for example rather than a phosphoric 
acid fuel cell generation-of-electrical-energy system simple substance, it becomes the plant where practicability 
is dramatically high. 

[0109] Since a booster compressor can be especially prepared on an unreacted reformed gas supply line or a 
branching line according to the combined cycle power generation plant of this invention, even if the pressure-up 
capacity of the whole system declines, it can compensate with a booster compressor, and the operability of a 
system improves. 

[0110] Moreover, even if it reduces the fuel utilization rate of the body of a fuel cell rather than the utilization 
factor of the usual body of a fuel cell, a system can be made to operate stably by reducing the amount of 
branching of fuel gas corresponding to a part for the lowering according to the combined cycle power 
generation plant of this invention, with generation efficiency maintained. 

[0111] On the other hand, since the heat exchange mold refining machine to which heat exchange of the 
emission gas and fuel gas which were discharged from the steam turbine generator (energy generation 
equipment) is carried out, and refining of the fuel gas is carried out can be used according to the fuel cell 
generation-of-electrical-energy system and combined cycle power generation plant of this invention, compared 
with the conventional combustion mold refining machine, it can design in a compact dramatically. Moreover, 
since a temperature-proof nature design is eased, a design becomes easy, and reduction of a manufacturing cost, 
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improvement in endurance, etc. can be realized. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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